Impact of culturing conditions on the abundance and composition of long chain alkyl diols in species of the genus Nannochloropsis
Sergio Balzano * , Laura Villanueva, Marijke de Bar, Jaap S. Sinninghe Damsté, Stefan Schouten Nannochloropsis species contain lipids with C 28 -C 32 alkane carbon skeleton with one terminal and one mid-chain (13-15) functional group; their abundance under different culturing conditions was investigated and found to be remarkably stable. 
85
In the present study, we analysed the concentrations of LCDs in three species
86
(Nannochloropsis gaditana, Nannochloropsis oceanica and Nannochloropsis oculata) during 87 different stages of their growth. We incubated the species yielding the highest levels of LCDs,
88
LCHFAs and LCAs (N. oceanica) under different culturing (light irradiance, salinity) or stress
89
(nitrogen depletion, desiccation, cold shock, oxidative stress) conditions, which are known to
An aliquot of 50 mL containing about 1.5 × 10 7 cells was inoculated in 9 replicate 2.5 L Fig. S1 ). When a decline in the growth rate 120 was observed (late exponential phase) three further flasks from each strain were filtered and 121 cells were harvested from the last three flasks when no further growth was observed for two 122 consecutive days (stationary phase, Supplementary Fig. S1 ).
124

Light irradiance
125
Six replicate volumes of 10 mL, containing about 2 × 10 7 cells each from N. oceanica,
126
were transferred into six 1.5 L flasks containing 740 mL of f/2 medium and were incubated at 127 20 °C. Three replicate flasks were exposed to an irradiance of about 300 μE/(m 2 s) and used as 128 high light (HL) treatment, whereas the other three flasks were covered by several shading nets
129
(irradiance 25 μE/(m 2 s)) and were considered to reflect low light (LL) conditions. Cells grew 
Osmotic stress
135
To assess the impact of salinity on LCD abundance and composition, cells from N.
136
oceanica were pre-adapted to grow at both brackish (below seawater salinity) and hypersaline
137
(above seawater salinity) conditions until reaching the highest and the lowest salinities 138 allowing growth (i.e. 10 and 50 ppt, respectively). Brackish conditions were achieved by 139 mixing 0.2 μm filtered seawater with deionized water, whereas sodium chloride was added to seawater to reach hypersaline conditions. The media were then autoclaved and 0. described for the GC system. Helium was used as carrier gas at a constant flow of 2 mL/min.
197
The mass spectrometer operated with an ionization energy of 70 eV. The LCAs, LCDs and (Table 1) . N. oceanica showed also the highest concentrations of 241 LCAs (9.4 ± 2.9 to 27 ± 11 fg/cell) and LCHFAs (2.3 ± 0.5 to 7.3 ± 2.9 fg/cell) compared to 242 the other two species (Table 1) conditions), C 32:2 alkenol (6.3 ± 1.1 vs 2.7 ± 0.7 pg/cell) and C 32:1 diol (8.0 ± 0.9 vs 3.9 ± 0. Fig. S2 ). Cells incubated at N-conditions exhibited 287 lower concentrations of total lipids (Table 1) , unsaturated and saturated fatty acids (Fig. 2F) . oxidative stress making Nannochloropsis species highly resistant to radicals.
394
A protective role of some algaenan-associated compounds is also suggested by the higher
395
proportions of LCHFAs, C 32:2 alkenol and C 32:1 diol found at HL conditions and by the 396 increase in C 30:0 13-hydroxy fatty acid and C 32:0 diol in nitrogen depleted medium ( Fig. 2A) .
397
Both the exposure to excessive light (i.e. HL treatment) and the nutrient deficiency (i.e. N-)
398
can stimulate the production of reactive oxygen species, although to a much lesser extent than de Vargas, C., Audic, S., Henry, N., Decelle, J., Mahe, F., Logares, R., Lara, E., Berney, C.,
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